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NOISE  MONITOR  AND  SOUND- 
EXPOSURE  LEVEL  METER 
VOLUME  II:  MONITOR  CONSTRUCTION  — 
PARTS,  LAYOUT,  AND  SCHEMATICS 


1 INTRODUCTION 


Background 

The  Environmental  Protection  Agency  ( EPA)  has  recommended  the  day- 
night  average  level  (L^)  as  the  measure  to  use  for  assessing  normal 
environmental  noise,  and  the  C-weighted  day-night  level  (Lq^p,  ) as  the 
measure  for  assessing  impulsive  noises  (for  example,  from  artillery, 
armor,  sonic  boom,  etc.)*  Explicit  in  the  EPA's  recommendation  is  a 
requirement  to  directly  integrate  the  instantaneous  square  of  the  sound 
pressure  as  a function  of  time.  In  a practical  sense,  this  direct  in- 
tegration can  be  approximated  for  most  continuous  noise  sources  by  in- 
tegration the  output  of  a root-mean-square  (RMS)  detector  (for  example, 
like  the  detector  employed  in  the  normal  sound-level  meter).  However, 
in  the  case  of  highly  impulsive  noises,  and  especially  for  single 
events,  the  integration  of  an  RMS  detector  output  may  yield  erroneous 
results  because  the  quantity  found  is  the  impulse  response  of  the 
detector  itself,  rather  than  the  true  square  of  the  pressure  as  a func- 
tion of  time. 

The  Construction  Engineering  Research  Laboratory  (CERL)  has  de- 
signed and  constructed  monitors  for  its  own  use  and  for  the  Federal  EPA; 
in  addition,  CERL  has  studied  the  features  of  commercial  noise  monitors 
for  the  Federal  EPA1  and  participated  in  the  National  Academy  of  Science 
efforts  to  define  noise  assessment  procedures  for  Federal  activities.2 
These  studies  have  made  apparent  certain  physical  characteristics  within 
the  design  of  the  monitor  for  measuring  Army-specific  noises  (see 
Volume  I). 


* P.  D.  Schomer  and  A.  J.  Averbuch,  Analysis  of  Environmental  Noise 
Monitors,  Technical  Report  N-21/ADA040005  (U.S.  Army  Construction 
~ Engineering  Research  Laboratory  [CERL],  April  1977). 

6 Guidelines  for  Preparing  Environmental  Impact  Statements  on  Noise, 
Report  of  Working  Group  69  on  Environmental  Impact  of  Noise,  Committee 
on  Hearing,  Bioacoustics,  and  Biomechanics,  Assembly  of  Behavioral  and 
Social  Sciences  (National  Research  Council  of  the  National  Academy  of 
Sciences,  1977). 
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Purpose 

The  purpose  of  this  report  is  to  describe  the  construction,  and 
provide  parts  lists,  layout,  and  schematics  for  the  CERL  environmental 
noise  monitor. 


Outline  of  Report 

Chapter  2 provides  a block  diagram  of  the  monitor.  Chapter  3 pro- 
vides a parts  list  and  diagram  of  the  front  panel.  Chapter  4 provides  a 
parts  list  of  the  monitor's  power  supply  circuit.  Chapter  5 is  a list 
of  the  monitor's  back  plane  wiring  components,  and  Chapter  6 provides  a 
parts  list,  parts  layout,  and  schematics  for  the  PC  Boards.  Chapter  7 
is  a list  of  the  monitor's  cable  and  connector  wiring. 


Figure  1.  Block  diagram  of  Model  270  true  integrating  environmental 
noise  monitor  and  sound  exposure  level  meter. 
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3 FRONT  PANEL  — PARTS  LIST  AND  SCHEMATIC 


Table  1 


Front  Panel  --  Parts  List 


Diagram 

Reference 

SW1-SW13,  SW15 
SW14,  SW19,  SW27 

SW16 , SW17,  SVJ20 , SW21,  SW23 
SW18,  SW24,  SW26 

SW22 

LI 

L2-L13 
Jl,  J2,  Jll 
J3,  J5-J10 
Jl  2 

CERL  21001 
CERL  22001 
R1 


Part  Type  and  Manufacturer  Number 

SPOT  switch  ALCO  MTE-106D 
3 pole  2-5  pos  non-shorting  rotary  switch 
CENTRALAB  PSA-207 

DPDT  spring-loaded  switch  ALCO  MTE-206R 
non-shorting  2-17  pos  rotary  switch 
Mallory  321 17J 
DPDT  switch  ALCO  MTE-206N 
yellow  led  Monsanto  MV5352 

red  led  Monsanto  MV5752 

non-insulated  BNC  connector 

Amphenol  74868  UG-1094/U 

insulated  BNC  connector 
Amphenol  31-10 

Viking  THORKOM  TFR09-101P 
PC  Board  No.  21001  display 
PC  Board  No.  22001  headphone  amp 
100  K potentiometer 


L]  POWER  SUPPLY  CIRCUIT-PARTS  LIST 
AND  SCHEMATIC 


Table  2 

Power  Supply  Circuit  --  Parts  List 

Part  Description 

Fuse  holders— waterproof  20/A 
250  V max 

1-amp  fuse  125  V SLO-BLO 

3-amp  fuse  125  V 

SW28  - 3 pol  2-5  pos  non-shorting 
rotary  switch 

Sonalert  Electronic  Signal 
1 1 0- VAC  pulsing  2900  Hz 

Rechargeable  battery 
1 2- V 5.0/AH  lead  acid 

Uninterruptible  power  supply  system 


Part  Number 

Littlefuse  FHN  206 

CENTRALAB  PSA-207 

Mallory  SCI  1 OP 

Gates  0800-0016 

Semiconductor  Circuits 
UPS12-2T3 


5 MONITOR  BACK  PLANE  WIRING  LIST 


Each  PC  board  in  the  monitor  is  divided  into  two  halves,  labeled 
"a"  and  "<{>".  Each  half  has  22  output  pins  on  each  side.  One  side's 
outputs  are  numbered  1 through  22;  the  others  are  labeled  with  22 
letters.  Similarly,  the  back  plane  of  the  monitor  chassis  is  divided 
into  two  halves,  also  labeled  "a"  and  "c(>".  Theref1" 'e,  the  back  plane 
consists  of  two  rows  of  44  pin  connectors. 

The  wiring  list  shows  the  connections  to  be  made  between  these 
44  pin  connectors.  Some  connections  also  have  to  be  made  to  the  power 
supply  (PS),  to  the  front  panel  (FP),  and  to  the  variou-.-  chassis  con- 
nectors. For  more  details  on  the  connections  to  the  power  supply, 
front  panel,  and  connectors,  see  the  corresponding  diagrams  and  lists. 

To  facilitate  the  wiring  of  the  back  plane,  several  busses  were 
wired  from  the  power  supply.  When  a particular  pin  is  to  be  wired 
to  a buss,  the  name  of  the  signal  is  given  and  the  buss  is  designated 
by  a dagger.  The  various  busses  are  listed  below  in  Table  3. 

In  the  wiring  list,  an  asterisk  in  the  origin  column  means  that 
the  pin  in  question  is  the  origin  of  that  signal.  The  double  dagger 
indicates  that  Board  8 has  many  signal  pins  which  must  be  connected 
to  ground. 
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Table  3 


Wiring  List  for  Power  Supply  Busses 


Digital  Ground 
PS  pin  2 r>  2<f>A 


+ 2aZ 


all  boards  <J>A  ••• 
all  boards  aZ  ••• 


21  cj)A 
21  aZ 


-PS 


+12  V 


PS  pin  1 


2<j)l  ->  4(^1  ->  6<J)1 


8Lol  d>l  -> 


+ 2a22->  4a22->  6a22->  8Lola22-> 


8Hi  1<(>1  -> 
8Hilcx22+ 


->  8L  o 2 4>  1 -> 
+ 8Lo2ct22-> 


8Hi2c(>l  - 94>1  -+114)1  ->  1 6<4>1  ->174)1  -> 
8Hi2ct22+  9a22+  lla22->  16a22->  17a22-> 


184)1 


18a22- 


+5  V 


PS  pin  6 ->  24>19 


1 1 4>B  ->  124)1  ->  144)1  ->  154>1  ->  1602  ->  174)2  -> 
llaY  ->  12a22+  14a22+  15a22->  16a21+  17a21+ 


->  184>2  -> 
->  18a21-> 


1901  ->  2001+  2101 
19u22->  20ct22->21ct22 


Analog  ground 


PS  pin  3 ->  lci5 


105 


U-  20Z 


+15  V 


PS  pin  4 ->  laE  ->  10E  + 2 0X 
-15  V 

PS  pin  5 + laV  + 10V  + 20 Y 
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Board  No.  2,  Side  <J> 


Board  No.  2,  Side  4> 


Pin Signal  Name Origin 


A 

Digital  Ground 

PS 

+ 

B 

EOC 

★ 

9a20 

C 

MSB 

★ 

44>19,  64>R, 

1 74>C 

D 

MSB-1 

★ 

44>Z,  64>N, 

1 74>D 

E 

MSB-4 

★ 

44>P,  64>C, 

1 74>H 

F 

MSB- 3 

★ 

44>N , 64>B , 

174,F 

H 

MSB-2 

★ 

44>M,  64>M, 

1 74>E 

J 

LSB+2 

★ 

44>4,  64>D, 

174)L 

K 

LSB+3 

★ 

44>3,  64>K, 

1 74>K 

L 

LSB+4 

★ 

44>R,  64>L, 

174>J 

M 

LSB+1 

★ 

44>5,  64>E, 

174>M 

N 

P 

R 

S 

T 

U 

LSB 

★ 

44>6,  64'H, 

1 7<fiN 

GOAD 

9aM 

V 

W 

X 

+15  V 

PS 

laE , 14>E 

Y 

-15  V 

PS 

laV,  1 4>V 

Z 

Analog  Ground 

PS 

la5,  1 4>5 

Pin 


A 

B 

C 

D 

E 

F 

H 

J 

K 

L 

M 

N 

P 

R 

S 

T 

U 

V 

w 

X 

Y 
Z 


Board  No.  2,  Side  a 


I 


A2 

Al 

An 


Signal  Name 


Origin 


6<J>F 

6<PJ 

64>P 


4<f>X,  4aR,  1 705 
44>Y , 4aY,  17<t>4 
4<t>20,  4aX,  1 7<t>3 


HOLD  9aP 
ANALOG  SWITCH  CONTROL  9a9 
Ch  1 input  (analog)  1<|>U 


1 7<J)R 


Ch  2 input  (analog) 
Digital  Ground 


laU 

PS 


LSB  +3 

2<j>K 

6<pK, 

17<f>K 

LSB  +2 

2(f)J 

6<pD , 

1 70L 

LSB  +1 

24>M 

6<t>E , 

1 7<J)M 

LSB 

2<pN 

6<(.H, 

1 7<t>N 

MSB 

2<pC 

THRESH 

6<pP 

★ 

HIGH  BIT  TIME 

•k 

6<t>R , 1 7<f>C 
4aX,  2aC,  174)3 
9all , 1 7aJ 


r 


Board  No.  4,  Side  <}> 


Pin 

Signal  Name 

Origin 

A 

Digital  Ground 

PS 

t 

B 

GOOD  TIME 

9cJ 

C 

HDXO 

11 4>H 

16aL , 1 8al 6 

D 

HDX1 

1 1<J>J 

1604,  18al  7 

! E 

HDX2 

1 1 4>K 

1 6<J)b , 18al8 

! F 

HDX3 

lHL 

1605,  18al9 

H 

HDX4 

1 1 <{>M 

160C,  1 8aK 

J 

HDX5 

110N 

160B,  18aJ 

K 

HDX6 

1 1 <f>P 

160D 

L 

HDX7 

1 1 4>R 

160E 

M 

MSB-2 

20H 

60M,  170E 

N 

MSB- 3 

2<J)F 

60B,  1 70F 

P 

MSB-4 

2<pE 

60C,  1 70H 

R 

LSB+4 

24>L 

60L , 1 7 4>0 

S 

THSET 

Hal 

T 

HDX8 

11<)>S 

160T 

U 

HDX9 

1 1 <f>T 

160S 

V 

HDX10 

1 1<|>U 

160V 

W 

HDX11 

114>V 

160U 

X 

a2 

6<J?F 

4aR,  2aA,  1705 

Y 

A1 

64>J 

4aY , 2aB,  1704 

Z 

MSB-1 

2<f,D 

60N,  1 70D 

* 

I _! 


Pin 

Signal  Name 

Board  No. 

Origin 

4,  Side  a 

1 

MSBT 

★ 

94>V 

2 

MSBT-1 

★ 

9<t>M 

3 

MSBT-2 

★ 

9<f>Z 

4 

5 

LSBT+2 

★ 

9<J>14 

6 

7 

8 

9 

TZERO 

17cxD 

10 

11 

12 

13 

14 

T-UNDERFLOW 

9(J>D 

15 

16 

TSCK 

★ 

9d>6 

17 

SR  LOAD 

★ 

8Lol<J)4,  8Lo24>4 

18 

UPDATE 

★ 

9aN , 1 7aA 

19 

NORM  DONE 

★ 

20 

READ  SAM 

llaL 

21 

ZERO 

★ 

8Lola20,  8Hila20,  8Hi2a20,  8Lo2a20 
1 74>U 

22 

+ 12 

PS 

t 

Board  No.  4,  Side  a 


Pin Signal  Name Origin 


A 

LSBT+1 

★ 

9aL 

B 

LSBT 

★ 

9aC 

C 

LSBT-1 

★ 

D 

r 

50  kHz 

Hall 

9alO 

F 

Norm  Clock 

★ 

H 

1.8  MHz 

* 

J 

SR  CLK 

★ 

8Lo  1 4>5 , 8Lo2(J)5 

K 

TSR  LOAD 

★ 

L 

NORM  REQ 

★ 

M 

TSR  CLOCK 

★ 

N 

TS  DONE 

★ 

1 lal  3 

P 

CARRY  OUT 

★ 

R 

a2 

64>F 

4<})X,  2aA,  17<p5 

S 

NORM  DONE 

★ 

T 

PHASE  5 

9aR 

1 7<J>T 

U 

LOAD  ZERO 

★ 

V 

ZERO  ENABLE 

lla20 

w 

LOAD  SAM 

★ 

94-B 

X 

Ao 

6<pP 

4020,  2aC,  174>3 

Y 

A1 

6<pJ 

40Y.  2aB , 174)4 

Z 

Digital  ground 

PS 

t 

38 


!i'  ' — 4 


Board  No. 

6,  Side  <p 

Pin 

Signal  Name 

Origin 

A 

Digital  ground 

PS 

t 

B 

MSB- 3 

24>F 

4<J)N,  174>F 

C 

MSB-4 

24>E 

4<J>P,  17*H 

D 

LSB+2 

2<pJ 

44)4,  1 7<J>L 

E 

LSB+1 

2<j)M 

44>5,  1 74>M 

I F 

a2 

★ 

44>X,  4aR,  2aA,  174*5 

H 

LSB 

2<j)N 

44>6,  1 7 <t>N 

J 

A1 

★ 

4*Y,  4aY , 2aB , 174*4 

K 

LSB+3 

2<j)K 

44*3,  1 74»K 

L 

LSB+4 

2«t»L 

44>R,  174*J 

M 

MSB-2 

4<J)H 

40M,  1 74>E 

N 

MSB-1 

2<J)D 

44>Z , 1 7 4>D 

P 

Aq_. 

* 

44*20,  4aX,  2aC,  174*3 

R 

<: 

MSB 

2<pC 

44*19,  17*0 

i •J 

T 

PHASE  1 

9*10 

174>S 

U 

PHASE  3 

9a  1 

V 

w 

X 

Y 
Z 


I 


Board  No.  6,  Side  a 


r 


Pin  Signal  Name Origin 

A 


B 

MSBSQ+2 

★ 

BLolaD,  8Lo2aD 

C 

MSBSQ+1 

* 

OLolaC,  8Lo2aC 

D 

MSBSQ 

★ 

8LolaB,  8Lo2aB 

E 

MSBSQ-1 

★ 

3Lo  1 4>Y , 8Lo2<}>Y 

F 

MSBSQ-2 

★ 

8Lol<J)X,  8Lo24>X 

H 

MSBSQ-3 

★ 

8Lol<|>W,  8Lo2d>W 

J 

MSBSQ-4 

★ 

8Lol<j)V , 8Lo2d>V 

K 

MSBSQ-5 

★ 

8Lol<f)Uj  8Lo2(J>U 

L 

MSBSQ-6 

★ 

GLol  4>T , 8Lo2<}>T 

M 

MSBSQ- 7 

★ 

SLo  1 4>S , 3Lo2cJ)S 

N 

MSBSQ-8 

★ 

8lol<J>R,  8Lo24>R 

P 

LSBSQ+8 

★ 

8Lol <t>P , 8Lo24>P 

R 

LSBSQ+7 

★ 

8Lol  4>N , 8Lo2d>N 

S 

LSBSQ+6 

★ 

8L0I4.M,  8L024.M 

T 

LSBSQ+5 

★ 

8Lol<f>L , 8Lo2cf)L 

U 

LSBSQ+4 

★ 

3Lol<i>K,  8Lo2<f>K 

V 

LSBSQ+3 

★ 

8L0 1 4)H , 8Lo2d>H 

W 

LSBSQ+2 

★ 

SLol d>F , 8Lo2<j)F 

X 

LSBSQ+1 

★ 

8Lol<f>E,  8Lo2tJ)E 

Y 

LSBSQ 

★ 

SLol  4>D , 8L0 2 d>D 

Z 

Digital  ground 

PS 

t 

42 


Board  No-  8 Lol , Side  <f> 


Signal  Name Origin 


+ 12  V 

OSR  CARRY  IN 
SR  CARRY  IN 
SR  LOAD 
SR  CLK 
OSR-4 
OSR-3 
OSR-2 
OSR- 1 
OSR-8 
OSR- 7 
OSR-6 
OSR-5 
OSR-12 
OSR- 11 
OSR- 10 
OSR-9 
OSR- 1 6 
OSR- 15 
OSR- 14 
OSR- 1 3 
0SR-20 


PS  t 

PS  tt 

PS  +t 

4al7  8Lo2d)4 

4ctJ  8Lo2d>5 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 


43 


mmmam 


Board  No.  8 Lol , Side  <j> 


Pin Signal  Name Origin 


A 

Digital  ground 

PS 

t 

B 

OSR  LOAD 

9<+>l  1 

8Hi24>B,  8Hil4>B,  8Lo24>B,  174*18 

C 

OSR  CLOCK  Chi 

9<})12 

8Hi  1 4>C 

D 

LSBSQ 

6aY 

8Lo24>D 

E 

LSBSQ+1 

6aX 

8Lo24>E 

F 

LSBSQ+2 

6aW 

8Lo24)F 

H 

LSBSQ+3 

6a  V 

8Lo24>H 

J 

ADDER  CARRY  IN 

PS 

ft 

K 

LSBSQ+4 

6aU 

8Lo24>K 

L 

LSBSQ+5 

6aT 

8Lo24>L 

M 

LSBSQ+6 

6aS 

8Lo24>M 

N 

LSBSQ+7 

6aR 

8Lo24>N 

P 

LSBSQ+8 

6aP 

8Lo24>P 

R 

MSBSQ-8 

6aN 

8Lo24>R 

S 

MSBSQ-7 

6aM 

8Lo24>S 

T 

MSBSQ-6 

6aL 

8Lo24>T 

U 

MSBSQ-5 

6aK 

8Lo24>U 

V 

MSBSQ-4 

6aJ 

8Lo24>V 

W 

MSBSQ-3 

6aH 

8Lo24>W 

X 

MSBSQ-2 

6aF 

8Lo24>X 

Y 

MSBSQ-1 

6aE 

8Lo24>Y 

i 


Board  No.  8 Lol , Side  a 


W 


Pin  Signal 

1 OSR-19 

2 OSR-18 

3 OSR-17 

4 OSR-24 

5 OSR-23 

6 OSR-22 

7 OSR-21 

8 OSR-28 

9 OSR-27 

10  0SR-26 

11  0SR-25 

12  0SR-32 

13  OSR-31 

14  0SR-30 

15  OSR-29 

16  OSR-36  (OSR 

17  OSR-35 

18  OSR- 34 

19  OSR-33 

20  ZERO 

21  AC1  (UPDATE) 

22  +12  V 


Name Origin 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

* 

★ 

★ 

★ 

CARRY  OUT)* 

* 

* 

* 

4a21 

9al2 

PS 


8 Hil({)2 


8 Hi  la20,  8 Hi2a20,  8 Lo2a20,  1 7<}>U 
8 Hi la21 

+ 


Board  No.  8 Lol , Side  a 


Pin 


Signal  Name 


Origin 


B 

MSBSQ 

6aD 

8 Lo2aB 

C 

MSBSQ+1 

6aC 

8 Lo2aC 

D 

MSBSQ+2 

6aB 

8 Lo2aD 

E 

MSBSQ+3 

PS 

tt 

F 

MSBSQ+4 

PS 

ft 

H 

MSBSQ+5 

PS 

tt 

J 

MSBSQ+6 

PS 

tt 

K 

MSBSQ+7 

PS 

tt 

L 

MSBSQ+8 

PS 

tt 

M 

MSBSQ+9 

PS 

tt 

N 

MSBSQ+10 

PS 

tt 

P 

MSBSQ+1 1 

PS 

tt 

R 

MSBSQ+1 2 

PS 

tt 

S 

MSBSQ+1 3 

PS 

tt 

T 

MSBSQ+1 4 

PS 

tt 

U 

MSBSQ+1 5 

PS 

tt 

V 

MSBSQ+1 6 

PS 

tt 

W 

MSBSQ+1 7 

PS 

tt 

X 

MSBSQ+1 8 

PS 

tt 

Y 

ADDER  CARRY  OUT 

★ 

8 Hilcjkl 

Z 

Digital  ground 

PS 

t 

46 


Board  No.  8 Mil,  Side  tp 


Pin 

Signal  Name 

Origin 

1 

+12  V 

PS  t 

2 

OSR-36 

8Lolal6 

3 

4 

5 

6 

0SR-40 

★ 

7 

OSR-39 

★ 

8 

OSR-38 

★ 

9 

0SR-37 

★ 

10 

0SR-44 

★ 

11 

0SR-43 

★ 

12 

0SR-42 

★ 

13 

OSR-41 

★ 

14 

OSR-48 

* 

15 

OSR-47 

★ 

16 

OSR-46 

★ 

17 

OSR-45 

★ 

18 

0SR-52 

★ 

19 

0SR-51 

★ 

20 

0SR-50 

★ 

21 

OSR-49 

★ 

22 

0SR-56 

★ 

Board  No.  8 Hi  1 , Side  4> 


Signal  Name 

Digital  ground 
OSR  LOAD 
OSR  CLOCK  Ch  1 


Origin 

PS  t 

94)11  8 Hi 2<4>B , 8 Lo24>B,  8 Lol<t>B,  174*18 

94*12  8 LohpC 


ADDER  CARRY  OUT 


SLolcxY 


i 


Board 

No.  8 

Hil , : 

Pin 

Siqnal  Name 

Origin 

1 

0SR-55 

★ 

2 

0SR-54 

★ 

3 

0SR-53 

★ 

4 

0SR-60 

★ 

5 

0SR-59 

★ 

6 

OSR-58 

★ 

7 

0SR-57 

★ 

8 

OSR-64 

★ 

9 

0SR-63 

★ 

10 

0SR-62 

★ 

11 

0SR-61 

★ 

12 

LSBO+2  Ch  1 

★ 

94>16 

13 

LSBO+1  Ch  1 

★ 

9aJ 

14 

LSBO  Ch  1 

★ 

9ctE 

15 

OSR-65 

★ 

16 

HIGH  BIT  Ch  1 

★ 

9aA 

17 

MSBO  Ch  1 

★ 

9<J>T 

18 

MSBO-1  Ch  1 

★ 

9d>P 

19 

MSBO-2  Ch  1 

★ 

9<t>X 

20 

ZERO 

4a21 

8 Lo 

21 

AC  1 (UPDATE) 

9al2 

8 Lo 

22 

+ 12  V 

PS 

t 

/ 


Board  No.  8 Hi  1,  Side  a 
r 


B 

C 

D 


K 

L 

M 

N 

P 

R 


U 

V 


Y ADDER  OVERFLOW  * 

7 Dinit.al  nrnnnrl  + 


Board  No.  8 Lo2,  Side  <j> 


Signal  Name Origin 


+12  V 

PS 

t 

CARRY  IN 

PS 

tt 

CARRY  IN 

PS 

tt 

SR  LOAD 

4al  7 

8 Lol<f>4 

SR  CLK 

4aJ 

8 Lol  4>5 

OSR-4 

★ 

OSR-3 

* 

OSR-2 

★ 

OSR-1 

★ 

OSR-8 

★ 

OSR-7 

★ 

OSR-6 

★ 

OSR-5 

★ 

OSR-1 2 

★ 

OSR-1 1 

★ 

0SR-10 

★ 

OSR-9 

★ 

OSR-1 6 

★ 

OSR-1 5 

★ 

OSR-1 4 

★ 

OSR-1 3 

★ 

0SR-20 

★ 

51 


Board  No.  8 Lo2,  Side  4 


Pin Signal  Name  Origin 


A 

Digital  ground 

PS 

t 

B 

OSR  LOAD 

9411 

8Hi 24B , 8Hi 14B , 8Lol4B,  17418 

C 

OSR  CLOCK  Ch  2 

9413 

8Hi 24C 

D 

LSBSQ 

6a  Y 

8L0I4D 

E 

LSBSQ+1 

6aX 

8L0I4E 

F 

LSBSQ+2 

6aW 

8Lol4F 

H 

LSBSQ+3 

6a  V 

8L0I4H 

J 

ADDER  CARRY  IN 

PS 

ft 

K 

LSBSQ+4 

6aU 

8Lol4K 

L 

LSBSQ+5 

6aT 

8L0I4L 

M 

LSBSQ+6 

6aS 

8L0I4M 

N 

LSBSQ+7 

6aR 

8L0I4N 

P 

LSBSQ+8 

6aP 

8L0I4P 

R 

MSBSQ-8 

6aN 

8L0I4R 

S 

MSBSQ-7 

6aM 

8L0I4S 

T 

MSBSQ-6 

6aL 

8L0I4T 

U 

MSBSQ-5 

6a  K 

8L0I4U 

V 

MSBSQ-4 

6aJ 

8L0I4V 

w 

MSBSQ-3 

6aH 

8L0I4W 

X 

MSBSQ-2 

6aF 

8L0I4X 

Y 

MSBSQ-1 

6aE 

8L0I4Y 

Board  No.  8 Lo2,  Side  a 


r 


Pin 


Signal  Name 


Origin 


1 

OSR-19 

★ 

2 

OSR-18 

★ 

3 

OSR-17 

★ 

4 

OSR-24 

★ 

5 

OSR-23 

★ 

6 

OSR-22 

★ 

7 

OSR-21 

★ 

8 

0SR-20 

★ 

9 

OSR-27 

★ 

10 

OSR-26 

★ 

11 

OSR-25 

★ 

12 

OSR-32 

★ 

13 

OSR-31 

★ 

14 

0SR-30 

★ 

15 

OSR-29 

★ 

16 

0SR-36(0SR  CARRY  OUT) 

★ 

17 

OSR-35 

★ 

18 

OSR-34 

* 

19 

OSR-33 

★ 

20 

ZERO 

4a21 

21 

AC2  (UPDATE) 

9aS 

22 

+12  V 

PS 

8Hi  2<J>2 


8Lola20,  8Hila20,  8Hi2a20,  17<J>U 
8Hi 2a21 
t 


53 


Board  No.  8 

Lo2,  S 

Pin 

Signal  Name 

Origin 

A 

B 

MSBSQ 

6«D 

SLolaB 

C 

MSBSQ+1 

6ctC 

8LolaC 

D 

MSBSQ+2 

6aB 

8LolaD 

E 

MSBSQ+3 

PS 

+t 

F 

MSBSQ+4 

PS 

tt 

H 

MSBSQ+5 

PS 

++ 

J 

MSBSQ+6 

PS 

tt 

K 

MSBSQ+7 

PS 

tt 

L 

MSBSQ+8 

PS 

tt 

M 

MSBSQ+9 

PS 

tt 

N 

MSBSQ+1 0 

PS 

tt 

P 

MSBSQ+11 

PS 

tt 

R 

MSBSQ+1 2 

PS 

tt 

S 

MSBSQ+1 3 

PS 

tt 

T 

MSBSQ+1 4 

PS 

tt 

U 

MSBSQ+1 5 

PS 

tt 

V 

MSBSQ+1 6 

PS 

tt 

w 

MSBSQ+1 7 

PS 

tt 

X 

MSBSQ+1 8 

PS 

tt 

Y 

ADDER  CARRY  OUT 

★ 

8Hi  2<f>J 

Z 

Digital  ground 

PS 

t 

54 


Board  Mo.  B Hi 2,  Side  <+> 


Signal  Name Origin 

PS 

OSR-36  8Lo2al6 


0SR-40 

★ 

OSR-39 

★ 

OSR-38 

★ 

OSR-37 

★ 

OSR-44 

★ 

OSR-43 

★ 

OSR-42 

★ 

OSR-41 

★ 

OSR-48 

★ 

OSR-47 

★ 

OSR-46 

★ 

OSR-45 

★ 

OSR-52 

★ 

OSR-51 

★ 

0SR-50 

★ 

OSR-49 

★ 

OSR-56 

•k 

- -1 

Board  No.  8 Hi2,  Side  4> 


Pin Signal  Name Origin 

A Digital  ground  PS  t 

B OSR  LOAD  94)11  8Lo24>B,  8Hi  1 <4>B , 8Lol4>B,  174)18 

C OSR  LOAD  Ch  2 94>13  8Lo24>C 

D 

E 

F 

H 

j ADDER  CARRY  OUT  8Lo2aY 

K 

L 

M 

N 

P 

R 


U 

V 
W 
X 

Y 


i i 

Board  No.  8 Hi 2,  Side  a 


Pin Signal  Name Origin 


1 

0SR-55 

★ 

2 

OSR-54 

★ 

3 

0SR-53 

★ 

4 

0SR-60 

★ 

5 

0SR-59 

★ 

6 

OSR-58 

★ 

t 7 

0SR-57 

★ 

! 8 

OSR-64 

★ 

9 

0SR-63 

★ 

10 

OSR-62 

★ 

11 

OSR-61 

★ 

12 

LSB0+2  Ch  2 

★ 

9<J)1 5 

13 

LSB0+1  Ch  2 

★ 

9a  K 

14 

LSBO 

★ 

9aD 

15 

OSR-65 

★ 

16 

HIGH  BIT  Ch  2 

★ 

9a2 

t 17 

MS BO  Ch  2 

★ 

94>U 

18 

MSBO-1  Ch  2 

★ 

94>N 

19 

MSBO-2  Ch  2 

★ 

9<pY 

20 

ZERO 

4a21 

8Lola20,  8Hila20,  8Lo2a20,  1 74>U 

21 

AC2  (UPDATE) 

9aS 

8Lo2a21 

22 

+12  V 

PS 

t 

Board  No.  8 Hi 2,  Side  a 


• - 


i 


i 


N 

P 

R 

S 

T 

U 

V 
W 
X 

Y ADDER  OVERFLOW  * 

Z Digital  ground  PS  t 


/ 


Signal  Name 


Board  No.  9,  Side  <f> 


Oriai n 


+12  V PS  t 

UNDERFLOW  Ch 

1 

★ 

TSCK 

4al5 

OS  DONE  Ch  2 

★ 

1 loti  5 

OS  DONE  Ch  1 

★ 

llal4 

MSB- 5 

★ 

15a21 

PHASE  1 

★ 

6<|>T,  1 74>S 

OSR  LOAD 

★ 

8Hi24>B,  8Lo26B,  8Hil4>B,  8Lol4>B,  17418 

OSR  CLOCK  Ch 

1 

★ 

8H1 1 4>C . 8Lol<t>C 

OSR  CLOCK  Ch 

2 

★ 

8Hi  2<|)C,  8Lo2<j>C 

LSBOT+2 

4a4 

LSBO+2  Ch  2 

8Hi2al2 

LSBO+2  Ch  1 

8Hilal2 

cLSB+2 

★ 

1 5al8 

CHAN  SEL  0 

11(1)17 

CHAN  SEL  1 

11616 

Board  No.  9,  Side  a 


Pin Signal  Name Origin 


1 

PHASE  3 

★ 

6<J>U 

2 

HIGH  BIT  Ch  2 

8Hi 2al 6 

3 

OS  ENABLE  Ch  1 

★ 

4 

OS  ENABLE  Ch  2 

★ 

5 

i 6 

7 

1 8 

9 

ANALOG  SW  CONTROL 

★ 

2aK,  170R 

10 

50  kHz 

Hall 

4aD 

11 

12 

AC1 

★ 

8Hila21,  8Lola21 

13 

14 

15 

16 

17 

18 

WIND  TEST  SWITCH 

F.P. 

SW  23 

19 

100  Hz 

llaK 

16al 7 , 1 7aL 

20 

EOC 

2<(>B 

21 

WINDY  BUS 

★ 

llaU , 9a V,  17aK,  C0NN.J14  PIN  2,  F.P 

22 

+12  V 

PS 

+ 

Board  No.  9,  Side  a 


Pin 

Siqnal  Name 

Oriqin 

A 

HIGH  BIT  Ch  1 

8Hi  loti  6 

B 

SINGLE 

FP  1 5ct8 

SW  27 

C 

LSBOT 

4cxB 

D 

LSBO  Ch  2 

8Hi2otl4 

E 

LSBO  Ch  1 

8Hilal4 

F 

LSB 

* 15al6 

H 

LSB+1 

* 1 5al 7 

J 

LSBO+1  Ch  1 

8Hi  loti  3 

K 

LSBO+1  Ch  2 

8Hi 2al 3 

L 

LSBOT+1 

4aA 

M 

GOAD 

* 2<J>T 

N 

UPDATE 

4al8  17aA 

P 

HOLD 

* 2aJ 

R 

PHASE  5 

* 4aT , 1 7<J>T 

S 

AC2 

* 8H  12o21,  81 

T 

GOOD  TIME 

* 44>B 

U 

THRESH 

44)21  1 7aJ 

V 

WINDY  BUS 

9a21  llaU,  17aK 

w 

WIND  INHIBIT 

X 

WIND  INPUT 

FP 

SW  23 

Y 

SHIELD 

C0NNJ15 

PIN  11  F.P.  SW24 

Z 

Digital  ground 

PS  + 

F.P. 


62 


Board  No.  11,  Side 


T JSZ>X 

-©-'©-'©--e--©--e- 

o o o o o o 

CM  CM  CM  CM  CM  CM 


T JSZ>X 
C7*  CT>  O'*  CT*  O'*  O'* 


ZZ 

CO  00  00  CO  00  00 


ro  c\j  i — o * «- 

I — r—  r—  , — o'*  co 

a g a a c a 

rv. 


KLilTOL. 

3 S S 3 3 s 

VO  ^ VO  VO  VO 


CM  r-  o Oi  CO  rv 
CM  C\J  C\J  f—  r—  t— 

■©--©•-©-■©--©--©- 
CM  CM  CM  CM  CM  C\J 


D JZZ>X 

-©•-©--©-■©-■©■-©- 

^ 


QL  CO  > 
-©--©--©- 
o o o 

CNJ  CM  CM 


C£L  Q 1 hsl  >-  2: 

o e o -©--©-  $ 

o o o o o o 

CM  CM  CM  CM  CM  CM 


o:  Q I PM  >-  21 

c 3 3 ■©-■©-  a 

O'*  CTi  CT>  CT>  CT>  O'* 


Q O C UJ  U-  CO 

a a a -e-  -e-  a 

oo  oo  co  co  co  co 


M M ITUD  N 

a a a a a a 

r~-  r~~.  i — i — » r-~  r~~ 


rj  > x >-  rvi  2 

-e-  -e-  -e-  -©■  -e-  -©• 

CM  CM  CM  CM  C\J  CM 


cc  a i r^j  >-  zc  cti  oo 

a a a-e--e-er--— 

*3"  ^ «3-  «3-  *3-  -©•-©• 


3XQ. 

-e-  -e-  s 

oo  co 


c 

•r-  ro  I — CNJ  o i — 

cn  <—  ■—  cr> . — , — cocNiQcNj'S-rOLnr^co 
•i-  -e--e--e--e--e--e--e--e--e--e--e--e--e--e- 

Li/iirioimriruii — uun  in  ui  in  in  10 

O Q.  r—  r—  r-r-r-i—  LDi—  i—  r—  r—  r-  f—  r—  * * 


> LU  U UJ 

in  ni — o to  cn 

CNJOf—  <Njro«j-in>3:^-r-oor^io«Ti 
r—  XXIXXXXUJXXXXXXX-C-CI 
+ QQQOQQQr-QOQQQQOOl 


•r-  . — cvjm«tinioiNcooiOi — t\jno-iniorvffl0)0( — cm 

O.  f—  i — i — i — i — i — i — i — i — i—  CM  CM  CM 


Board  No.  11,  Si de  <J> 


Pin Signal  Name Origin 


A 

Digital  ground 

PS 

B 

+5  V 

PS 

C 

MINUTES 

★ 

D 

XTA 

15020 

E 

XTB 

154)18 

F 

LXMAR 

15019 

H 

HDXO 

★ 

J 

HDX1 

★ 

K 

HDX2 

★ 

L 

HDX3 

★ 

M 

HDX4 

★ 

N 

HDX5 

★ 

P 

HDX6 

★ 

R 

HDX7 

★ 

S 

HDX8 

★ 

T 

HDX9 

★ 

U 

HDX10 

★ 

V 

HDX11 

★ 

W 

OUT  HI 

★ 

X 

OUT  LO 

★ 

Y 

T OUT 

★ 

Z 

SECONDS 

★ 

t 

16al4 


14aM,  12<t>T,  1 9aM , 20aM,  20<J>P 
44>C,  16aL,  18al6 
4())D,  1 64>4 , 18al7 
4(j>E,  1 6(^)6 , 18al8 
4j)F,  16<}>5,  18al9 
4<f)H,  16«J>C,  1 8aK 
4cpJ  , 1 64>B , 1 8aJ 
4(J)K,  16<))D 
4<fiL , 1 6(j)E 
4<f>T , 1 6<}>T 
4^)11 , 1 60S 
4 4>V.  160  V 
4<J)W,  16(f)U 
1 lal8 
llctR 
1 80V 
16al6 


Board  No.  11 , Side  a 


Signal  Name  Origin 


MODE 

DATA  ACCEPT 

HIDIS 

MIN 

SEL  CHAN 
OUT  MID 
BEGIN 
FUN  HI 
50  kHz 
TIME  BASE 
TS  DONE 
Ch  1 DONE 
Ch  2 DONE 
WINDY  LED 

WINDY  W 
OUT  HI 


★ 


16al  5 

4aN 

94>8 

94>7 

FP 

LI3 

★ 

114>W 


164>Y,  18^15 

164>R 

114>18 

llaT 

lla21,  16al8 
1 6aB , 1 8aM 

9alO,  4aD 


CONN.  J13  PIN50 


ZERO  ENABLE  * 4a V 


Board  No.  11,  Side  a 


I 


Pin 


Name 


Origin 


A 

OPR  I NT 

★ 

HaM 

B 

RTC  CLEAR 

★ 

16ocY 

C 

LO  DIS 

★ 

164>3 

D 

SW  REG 

★ 

15aH 

E 

PEAK  D 

★ 

17019 

F 

OUTPUT  D 

★ 

15al2 

H 

FUN  LO 

★ 

15«X 

J 

CT 

★ 

1 50X 

K 

100  Hz 

★ 

9al9,  16al7,  17c 

L 

READ  SAM 

* 

4a20 

M 

OPRINT 

llctA 

N 

PRINT 

1 laN 

CONN.  013  PIN36 

P 

L OUT  LO 

★ 

12al 

R 

OUT  LO 

11<f>X 

S 

L OUT  MID 

★ 

12a8 

T 

OUT  MID 

lla8 

U 

WINDY  BUS 

9a21 

9aV,  1 7aK,  CONN 

V 

L OUT  HI 

★ 

1 2al  5 

W 

DATA  ready 

★ 

1 5a2 

X 

SAMPLE 

1 7aF 

Y 

+5  V 

PS 

t 

Z 

Digital  ground 

PS 

t 

/ 


Board  No.  12,  Side 


*3- 

^_|r-LiJLuI 

-e-  -e-  -e-  a a a 

to  lo  in  oo  co  co 


s-  oo 

OCL****** 


x > S — j o 
o o o o o o 

CM  CM  CM  CM  CM  CM 


X > z z:  _l  -3 

O'*  O'*  CT»  (X>  CT>  CT> 


^ ^ — i 2:  zr 

-e-  -e-  -e-  -e-  -©-  -e^ 

00  CO  00  00  O'*  CO 


* •*  O r—  CM  CO 

oo  cr»  *—  i — r—  r— 

a a a a a a 


a a a a a a 

CO  CO  CO  VO  CO  VO 


vo  lo  oo  cm 

-©-  -e-  -e-  -e-  -©-  -e- 


x>z2-n 

-e--e--e--e--e--e- 

*3-  *3- 


O cm  «—  co 

C0r-r-(T.r—r- 

-e-  -e-  -e-  -e-  -0-  -e- 

LO  LO  LO  LO  in  LO 


O *— I LU  LiJ  LU 
lo  _j  m cn  co  co  ui 
+ cc  co  <£  ac  cc  an 


LO  oo  CM  r—  O 
>C  X X X X X 
O Q O Q Q O 


•r-r-CMCO«tmVONCOa»Op-C\JCO<tir)VONCOO>Or-CM 
Q.  r-r-»—  r—  r-r-r-r—  r-  r-  CM  CM  CM 


Board  No.  12,  Side 


Board  No.  12,  Side  a 


Pin 

Signal  Name 

Origin 

1 

LOUT  LO 

llaP 

2 

PIO  29 

★ 

CONN 

J 1 3 

PIN 

16 

3 

PIO  26 

★ 

CONN 

J13 

PIN 

25 

4 

PIO  28 

★ 

CONN 

J 1 3 

PIN 

35 

5 

PIO  33 

★ 

CONN 

J 1 3 

PIN 

44 

6 

PIO  35 

★ 

CONN 

J 1 3 

PIN 

33 

7 

PIO  30 

★ 

CONN 

J 1 3 

PIN 

30 

8 

LOUT  MID 

1 laS 

9 

PIO  17 

★ 

CONN 

J13 

PIN 

7 

10 

PIO  14 

★ 

CONN 

J13 

PIN 

4 

11 

PIO  16 

* 

CONN 

J 1 3 

PIN 

20 

12 

PIO  21 

★ 

CONN 

J 1 3 

PIN 

46 

13 

PIO  23 

★ 

CONN 

J13 

PIN 

42 

14 

PIO  18 

★ 

CONN 

J 1 3 

PIN 

22 

15 

LOUT  HI 

llaV 

16 

PIO  5 

★ 

CONN 

J13 

PIN 

39 

17 

PIO  2 

★ 

CONN 

J 1 3 

PIN 

13 

18 

PIO  4 

★ 

CONN 

J 1 3 

PIN 

24 

19 

PIO  9 

★ 

CONN 

J13 

PIN 

14 

20 

PIO  11 

★ 

CONN 

J 1 3 

PIN 

23 

21 

PIO  6 

★ 

CONN 

J 1 3 

PIN 

11 

22 

+5  V 

PS 

t 

i 


- i. 


Board  No.  12,  Side  a 


Pin  Siqnal  Name  Origin 

A 
B 
C 


D 

PIO  32 

★ 

CONN  J 1 3 PIN  21 

E 

PIO  36 

★ 

CONN  J13  PIN  31 

, F 

PIO  34 

★ 

CONN  J 1 3 PIN  6 

H 

I 

PIO  25 

★ 

CONN  J 1 3 PIN  5 

' J 

PIO  27 

★ 

CONN  J 1 3 PIN  1 

K 

PIO  31 

★ 

CONN  J 1 3 PIN  10 

L 

PIO  20 

★ 

CONN  J 1 3 PIN  18 

M 

PIO  24 

★ 

CONN  J13  PIN  49 

N 

PIO  22 

★ 

CONN  J13  PIN  40 

P 

PIO  13 

★ 

CONN  J 1 3 PIN  9 

R 

PIO  15 

★ 

CONN  J13  PIN  2 

S 

PIO  19 

★ 

CONN  J13  PIN  27 

T 

PIO  8 

★ 

CONN  J13  PIN  3 

U 

PIO  12 

★ 

CONN  J 1 3 PIN  43 

V 

PIO  10 

* 

CONN  J13  PIN  12 

W 

PIO  1 

★ 

CONN  J 1 3 PIN  34 

X 

PIO  3 

★ 

CONN  J13  PIN  45 

Y 

PIO  7 

★ 

CONN  J13  PIN  38 

Z 

Digital 

PS 

t 

/ 


" 


Board  No.  14,  Side  4> 

Pin  Signal  Name  Origin 

1+5  PS  + 


71 


Board  No.  14,  Side 


Board  Mo.  14,  Side 


Board  No.  15,  Side 


Board  No. 

15,  Side  * 

Pin 

Siqnal  Name 

Ori  qi 

n 

A 

Digital  ground 

PS 

t 

B 

4 MHz 

★ 

C 

0.5  MHz 

★ 

1 54>16 

D 

1 MHz 

★ 

11*9 

E 

SKP 

★ 

F 

CP  REQUEST 

PS(+5V)  to  +5  supply 

H 

A9 

1 2g>E 

J 

sto 

12cf)2 

K 

-9  V 

PS 

From  separate  9\ 

L 

SHI 

1243 

if  U1  thru  U6 

M 

ROM  AO 

12*R 

18*13,  20<J)12 

N 

ROM  A1 

12*P 

18*14,  20*13 

P 

ROM  A2 

1 24>N 

18*15,  20*14 

R 

ROM  A3 

1 2g>M 

18*16,  20*15 

S 

ROM  A4 

12*L 

18*17,  20*16 

T 

ROM  A 5 

1 2<J)K 

18*18,  20*17 

U 

ROM  A6 

12*J 

18*19,  20*18 

V 

ROM  A7 

1 2<J)H 

18*20,  20*19 

W 

SWSEL 

★ 

X 

Cl 

llaJ 

Y 

MEMSEL 

★ 

18a20 

Z 

BIT  0 

FP 

SW  1 

Used  only 


/ 


76 


w - - - - 5 


Board  No.  15,  Side  a 


Pin 

Siqnal  Name 

Origin 

1 

CPSEL 

★ 

2 

DATA  READY 

llctW 

3 

RTC 

16aU 

4 

PSEL  2 

CONN  J 1 3 PIN  47 

5 

SHIFT  F 

FP 

SW  13 

6 

DATA  REQUEST 

CONN  J 1 3 

PIN  15 

7 

KEY  START 

17aU 

8 

SINGLE 

FP 

SW  27  9aB 

9 

MSB-2 

94>J 

10 

MSB-1 

94>C 

11 

MSB 

9d>F 

12 

OUTPUT  D 

llrtF 

13 

LSB+3 

9d)W 

14 

LSB+4 

9<|>R 

15 

LSB+5 

9d>s 

16 

LSB 

9aF 

17 

LSB+1 

9aH 

18 

LSB+2 

94)17 

19 

MSB- 3 

94>H 

20 

MSB-4 

94>K 

21 

MSB-5 

94>9 

22 

+5  V 

PS  t 

Board  No.  15,  Side  a 


Pin Signal  Name Origin 


A 

DATA  F 

* 18aL 

B 

BIT  1 

FP 

SW  2 

C 

BIT  2 

FP 

SW  3 

D 

BIT  7 

FP 

SW  8 

E 

BIT  6 

FP 

SW  7 

F 

BIT  8 

FP 

SW  9 

H 

SW  REG 

1 laD 

J 

BIT  3 

FP 

SW  4 

K 

BIT  4 

FP 

SW  5 

L 

BIT  11 

FP 

SW  12 

M 

BIT  10 

FP 

SW  11 

N 

BIT  9 

FP 

SW  10 

P 

BIT  5 

FP 

SW  6 

R 

THF 

17aV 

S 

SEL/LEQ 

FP 

SW  15 

T 

U 

PSEL  1 

J 1 3 

PIN  8 

V 

KEY  PRINT 

CONN  J13 

PIN  19 

W 

KEY  SAMPLE 

1 7aE 

X 

FUNLO 

1 laH 

Y 

+12  V 

PS  t 

Z 

Digital 

PS  t 

I 


Board  No.  16,  Side  <$> 


Pin Signal  Name Origin 


1 

+12  V 

PS 

t 

2 

+5  V 

PS 

t 

3 

LODIS 

llctC 

4 

HDXl 

1HJ 

4<J>D,  13ctl7 

5 

HDX3 

1 1 4>L 

44>F,  18al9 

6 

HDX2 

1 1 4>K 

4<J>E,  18al8 

; 7 

MSBD-2 

★ 

21-11 

8 

MSBD 

★ 

21-9 

9 

LSBD+5 

★ 

21-14 

10 

LSBD+7 

* 

21-16 

11 

LSBD+1 

★ 

21-19 

12 

LSBD+3 

★ 

21-21 

13 

MSBD-6 

★ 

21-6 

1 14 

MSBD-4 

★ 

21-4 

15 

mm 

★ 

21-8 

16 

r wp 

★ 

21-22 

17 

POS  13 

★ 

FP  SW  18 

18 

POS  14 

★ 

FP  SW  18 

19 

POS  15 

★ 

FP  SW  18 

20 

POS  16 

★ 

FP  SW  18 

21 

POS  9 

★ 

FP  SW  18 

22 

POS  10 

★ 

FP  SW  18 

M 

r / 


Board  No.  16,  Side  4> 


1 


Pin 

Siqnal  Name 

Oriqin 

A 

Digital  ground 

PS 

t 

B 

HDX5 

114>N 

44>  J,  18otJ 

C 

HDX4 

11<|>M 

44>H,  18aK 

D 

HDX6 

114>P 

44>  K 

E 

HDX7 

1 1 4>R 

44>L 

' F 

MSBD-7 

★ 

21-7 

1 H 

MSBD-5 

★ 

21-5 

J 

LSBD 

★ 

21-13 

K 

LSBD+2 

★ 

21-20 

L 

LSBD+4 

★ 

21-18 

M 

LSBD+6 

★ 

21-15 

N 

MSBD-3 

★ 

21-2 

i P 

MSBD-1 

★ 

21-10 

R 

HI  DIS 

llct5 

S 

HDX9 

1 1 4>T 

44>U 

1 T 

HDX8 

11<J)S 

4<}>T 

U 

HDXll 

114-V 

44>W 

V 

4DX10 

1 1<J)U 

44>V 

w 

LSBDDP+1 

★ 

21-17 

X 

MSBDDP-1 

★ 

21-3 

Y 

MODE 

11  a3 

18al  5 

Z 

STAND-BY  LED 

★ 

FP 

LI 

/ 


M 


Board  No.  16,  Side  a 
Si  anal  Name  Oriqin 


START  LED 

★ 

FP 

L12 

PEAK  CHANNEL 

Hr 

1 7<PP 

V DISPLAY 

* 

FP 

SW  16,  21-1 

MINUTES 

ll<t>C 

TIME  BASE 

★ 

1 lal2 

SECONDS 

11<J>Z 

100  Hz 

1 lotK 

9al 9 , 1 7aL 

>z  x^z 

-©-  e-e  -©-  -e 

o o o o o 

CM  CM  C\J  C\J  CM 


>z  x n z 

e -©-  e 

CD  CD  CD  CD  CD 


n jiz^ 

-e-e-  -e-  e-e- 
co  co  co  co  co 


* i — •'fO  o 

CT»r—COr—f— 

a « « a 3 


vo  *3-  cm  in 

-e-e  e e e 


CO  ONOJ  Oi  i 

r—  CM  r—  C\J  ■—  VO  I 

-e-e  -e  e -e  •— 

CM  CM  CM  CM  CM  VO  a I 


-e-e-  e e e 


c 

•r—  r—  o O OO  CM 

CD  f—  r—  r-r-O^OOr-r- 

•r--ea  -e-ee-ee 
s- m r- o.  3 in  ir)  in  in 

Or-r-U.^r-^^r-n 


X =) 

O u.  U. 


c 

•r-  C CO  CD 
CL 


Q Q Q Q Q 


r—  r-D 

CM 

CM 

'3 

r— 

r— 

oo 

* Z 

•"D 

CO 

cd  z 

3 

Cl.  -©-  O 

Q_ 

Q_ 

in 

Li_ 

^ U VO 

U. 

Ll. 

i- 

4- 

r— 

*"D 

n— 

CO 

z 

Z 

CM 

CO 

e 

z z 

a 

r— 

o »-» 

OO 

OO  3 

oo 

OO  oo 

OO 

■K 

r-  * 

CD  Q_ 

■K  Q_ 

* Q_  OO  * 

a. 

Q-  Q_ 

r— 

Q_ 

^ • 

CO  4-> 

• 

4-> 

O 

CO  <C3 

CO 

•r-  Z 

O 

>> 

r—  • CO 

Z 

>- 

Z 

_l 

03 

o • 

o 

<c 

“O 

S- 

• Z 4-> 

4->  • 

>>  a}-— 

cd 

O X 

# — -> 

*o 

f— 

LU 

4->  O 

HD  Or  CO 

<T3  -C  CO 

** — * 

Z <D  LU 

CO 

C 

cd 

or 

(OZ^ 

r—  n — " r— 

r-  Ur- 

CD 

• 

i — 

3 

z 

co  a> 

a> 

QJ  4-> 

• C E OO 

O 

ZD 

T3  CD  Q-  • 

or  -r-  • 

• 

4->  ra  o 

• 

• 

s- 

Li_ 

<4J  QJ  3 

oo 

^ o 

4-> 

•M  L.  S- 

Q_ 

o 

s. 

c 

C-D 

X a ITJ 

<D  • 

<u  OO  z 

c 

rO  O C_ 

z 

<T3 

LlJ 

LU  ' — CD  Q_Q_ 

Q. 

*— • 

03 — - 

r— 

CD 

r— 

h- 

CD 

<C3 

03  4-  TD 

T3 

<T3 

i — 

(V 

ID 

t-H 

> 

4J  > 

+->  <4-  <D 

> 

> C 

4-> 

u cd 

4-> 

<_>  o s: 

•r— 

•r-  o or, 

3 

•r— 

<13 

•r- 

LU 

X 

CM 

C CM 

c 

U CM 

in  o 

CD»— 

CD 

CD 

X 

Q O 

r— 

•r-  r- 

•r-  C 

h— 

r— 

r-  S. 

•r— 

CO  h- 

•r* 

LU 

rc  h- 

+ 

z:  + 

s o ! 

|or 

+ 

+ CD 

CD 

or 

CD 

_i  s; 

Z 

a.  or 

oo  \— 

ZD 

> 

3 X 

>- 

IVI 

' 


3 


I 

Board  No.  17,  Side  <J> 


Pin Signal  Name Origin 


A 

B 

C 

Digital  ground 

PS 

+ 

MSB 

2<j>C 

44)19, 

64>R 

D 

MSB-1 

2<}>D 

40Z, 

64>N 

E 

MSB-2 

24.H 

4<|>M, 

64>M 

| F 

MSB-3 

2<J>F 

4<J)N, 

64B 

, H 

MSB-4 

2<j>E 

4<f.P, 

64>C 

J 

LSB+4 

2<J>L 

44R, 

64)L 

K 

LSB+3 

2<{)K 

44>3 , 

64>K 

L 

LSB+2 

24>J 

44>4, 

64>D 

M 

LSB+1 

2<j)M 

44>5 , 

64>E 

N 

LSB 

24>N 

44>6, 

64H 

P 

PEAK  CHAN 

16al  2 

R 

ANALOG  SWITCH 

9a9 

2aK 

S 

PHASE  1 

94)10 

64>T 

| T 

PHASE  5 

9aR 

4aT 

U 

ZERO 

4a21 

8 Lola20,  8 Hila20,  8 Hi2a20,  8 Lo2a20 

X 

Y 

Z 


I:  / 


Board  No.  17,  Side 


cx:  <y ) H-  > 

-©-  -e-  -e-  -©- 

o o o o 

c\i  C\J  C\J  C\J 


x > z:  _j  o 

-e-  -o-  -e-  -e-  -e- 

o o o o o o 
c\j  c\j  c\j  r>j  c\i  c\j 


3 o o s -e- -e- -e- -e- -e-^- -e- o- 

oooooocncricno^cncT. 

C\J  OJ  CXJ  C\J  C\J  C\J  i — i — ■ — i — i — i — 


ao-ZJN^n^jzz 

3 3 3 s 

cr»cr>cT>cT>cT.a>>cocooocococo 


Q(JCQ<UJLlU-QDU<X 

3 3 3 a -©--e-  3 3 3 so  3 

COCOCOCOCOCOOOOVOVOVD 


O' — in  cm  ro  ^ * * * * * * 

• — i — i — i — i — i — hv  vo  in  ro  c\j 


co  <r>  o i — c\j 

3>2X>-Nr-r-r-NCdCVj 

c\jcnjc\jc\jc\jc\jc\jc\jc\ic\jc\jc\j 


QrQ-2r_jf^si>-x>z:s:_-ir^ 

3 3 3 3 ■©■  ■©-  -0-  -e-  -©-  ■©•  ■©■  ■©■ 


O CNJ  r—  CO 
OJ  VD  o LO  rv  CO  ' — < — CT)  < — . — 

-e--©--e--e--e--e--e--e--€r-e--e-o 

LO  ld  lo  lo  LO  LO  lo  lo  ld  lo  lo  lo 


r-r-C^CONVDLn^rOCMr-O 

xxxxxxxxxxxx 

000000000000 


c 

•r—  r—  Od  fO  ^ LT)  VD  rs  CO  C3>  O r-  CVjrO^LOVONCOCTtOr-  c\j 
CL  • — I — I — I — I — . — ■ — I — I — I — OJC\JC\J 


.A 


Board  No.  17,  Side  a 


/ 


1 


Pin 

Siqnal  Name 

Origin 

A 

UPDATE 

4al8 

9aN 

B 

MODE  3 

18a9 

C 

MODE  4 

lOall 

D 

T ZERO 

★ 

4a6 

E 

KEY  SAMPLE 

★ 

1 5aW 

F 

SAMPLE 

★ 

11  aX 

H 

SAMPLE  TRIG 

★ 

FP  SW  22, 

J 

THRESH 

4*21 

9aU 

K 

WINDY  BUS 

9a21 

llaU,  9a V 

L 

100  Hz 

1 laK 

9al9,  16al 

M 

K SAMPLE 

★ 

FP  SW  21 

N 

K SAMPLE 

★ 

FP  SW  21 

P 

SAMPLEX 

11*22 

R 

K START 

★ 

FP  SW  20 

S 

K START 

★ 

FP  SW  20 

T 

START  TRIG 

★ 

FP  J2,  FP 

U 

KEY  START 

★ 

1 5a7 

V 

THF 

★ 

1 5aR 

W 

THRESH  UP 

★ 

FP  SW  22 

X 

THRESH  DOWN 

★ 

FP  SW  22 

Y 

Z 

Digital  ground 

PS 

t 

Board  No.  18,  Side  <j> 


Pin 

Siqnal  Name 

Oriqin 

1 

+12 

PS 

t 

2 

+5 

PS 

t 

3 

DX7  (RBR8) 

★ 

4 

DX6  (RBR7 ) 

★ 

5 

DX5  (RBR6) 

★ 

6 

DX4  (RBR5) 

★ 

7 

DX3  (RBR4) 

★ 

8 

DX2  (RBR3) 

★ 

9 

DX1  (RBR2) 

★ 

10 

0X0  (RBR1 ) 

★ 

11 

RXC 

★ 

12 

19.2  kHz 

★ 

13 

ROM  AO 

12<j)R 

1 5<t>M , 

20<})12 

14 

ROM  A1 

w 

1 5<f>N, 

204)13 

15 

ROM  A2 

1 2cJ)N 

1 54>P , 

204)14 

16 

ROM  A3 

1 2<J>M 

1 5<J>R, 

20<j)15 

17 

ROM  A4 

12<J>L 

1 5<})S , 

204)16 

18 

ROM  A5 

12<f>K 

1 5(j>T, 

204)17 

19 

ROM  A6 

12<f>J 

1 5(f>U , 

204)18 

20 

ROM  A 7 

12(f)H 

1 5<J)  V , 

204)19 

21 

ROM  A8 

124.F 

20<1)20 

22 

87 


Board  No.  18,  Side 


Board  No.  18,  Side  a 


Pin 

Siqnal  Name 

Origin 

1 

Mil 

★ 

2 

M10 

★ 

3 

M9 

★ 

FP 

LI  1 

4 

M8 

★ 

FP 

LI  0 

5 

M7 

★ 

FP 

L9 

6 

M6 

★ 

FP 

L8 

7 

M5 

★ 

FP 

L7 

8 

M4 

★ 

FP 

L6 

9 

MODE  3 

★ 

1 7aB 

10 

M3 

★ 

FP 

L5 

11 

MODE  4 

★ 

1 7aC 

12 

M2 

★ 

FP 

L4 

13 

Ml 

★ 

FP 

L3 

14 

MO 

★ 

FP 

L2 

15 

MODE 

11a3 

16(J>  Y 

16 

HDXO 

ll<f>H 

4<f>C,  16aL 

17 

HDX1 

11 4>J 

4<j)D,  16(f>4 

18 

HDX2 

ll<j>K 

4'f>E,  16(f>6 

19 

HDX3 

1 l<j)L 

4<f)F,  16<f)5 

20 

MEMSEL 

15<j>Y 

21 

+5  V 

PS 

+ 

22 

+12  V 

PS 

t 

89 


* 


Board  No.  18,  Side 


Board  No.  20,  Side 


Board  No.  21 


Pin Signal  Name Ori gi n 


1 

VOISPLAY 

1 bal  3 

2 

MSBD-3 

16<J)N 

3 

MSBDDP-1 

16<}>X 

4 

MSBD-4 

164)14 

5 

MSBD-5 

1 6<|>H 

6 

MSBD-6 

164)13 

7 

MSBD-7 

164>F 

8 

MSBDDP 

164)15 

9 

MSBD 

I64.8 

10 

MSBD-1 

164.P 

11 

MSBD-2 

164)7 

12 

13 

LSBD 

1 64>J 

14 

LSBD+5 

164)9 

15 

LSBD+6 

164>M 

16 

LSBD+7 

164.10 

17 

LSBDDP+1 

1 64>W 

18 

LSBD+4 

164)L 

19 

LSBD+1 

I64.ll 

20 

LSBD+2 

164>K 

21 

LSBD+3 

164.12 

22 

LSBDDP 

164>16 

99 


— 


HD-A072  002 
UNCLASSIFIED 


CONSTRUCTION  ENGINEERING  RESEARCH  LAB  (ARMY)  CHAMPAIGN  IL  F/G  13/2 
TRUE-INTEGRATING  ENVIRONMENTAL  NOISE  MONITOR  AND  SOUND  EXPOSURE— ETC <U> 
JUN  79  A J AVERBUCH » P D SCHOMER 

CERL-TR-N-41-V0L-2  NL 


A 

r~  »T; 

L 

b ti' 

• 

t-**  | fTj 

i";r 

1 

iktV 

g | T f ' 

Ua 

1 **1111  i 

t*<i 

• 

1 -wv 

- * Ip 

Board  No.  22 


Pin 


Signal  Name Origin 


CHANNEL  1 FILTER  OUT 

l<f>U 

F.P.  CHI  FILTEROUT  BNC 

CHANNEL  1 FILTER  IN 

HD 

F.P.  CHI  INPUT  BNC 

CHANNEL  2 FILTER  IN 

laD 

F.P.  CH2  INPUT  BNC 

CHANNEL  2 FILTER  OUT 

laU 

F.P.  CH2  FILTER  OUT  BNC 

Headphone  Amp  OUT  + 

* 

F.P.  HEADPHONE  BMC 

Headphone  Amp  OUT  - 

★ 

F.P.  HEADPHONE  BNC 

12  V 

P.S. 

F.P. 

Ground 

P.S. 

F.P. 

100 


— 





6 PARTS  LAYOUTS  AND  SCHEMATICS 


Table  4 

Board  Number  1002  --  Parts  List 


Circuit  Diagram 

Reference Component  Type 


Rl,  R37,  R38 

Carbon 

1/4W 

5% 

270  O 

R6 

Carbon  film 

1% 

475  n 

R35 

Carbon  film 

U 

1.8  K a 

R8 

Carbon  film 

1% 

2.26K  17 

R3 

Carbon  film 

1% 

3456  12 

R5 

Carbon 

5% 

5.6  K O 

R2,  R39,  R40 

Carbon  film 

1% 

5.6  K a 

R36 

Carbon  film 

1% 

6.8  K O 

RIO 

Carbon 

5% 

10  K O 

R28 

Carbon  film 

1% 

11  K O 

R18 

Carbon  film 

1% 

11.8  K O 

R30,  R31 

Carbon  film 

1% 

15  K n 

R7 

Carbon  film 

1% 

18.7  K O 

R19 

Carbon  film 

1% 

37.4  K 0 

R29 

Carbon  film 

1% 

39.2  K 12 

R32 

Carbon  film 

1% 

47  K 12 

Rl  1 

Carbon  film 

1% 

59  K O 

Rl  2 

Carbon  film 

1% 

63.4  K 

R16 

Carbon  film 

1% 

68  K O 

R17,  R22 

Carbon  film 

u 

68.1  KB 

R21 , R23 

Carbon  film 

H 

82.5  K 12 

R20,  R24,  R34 

Carbon  film 

U 

100  K 12 

R9,  R14 

Carbon  film 

1% 

150  KB 

R27 

Carbon  film 

1% 

820  K 0 

R25 

Carbon  film 

1% 

1 M 17 

R26 

Carbon  film 

1/2W 

1% 

4.7  M 17 

R13,  R15,  R33 

Trimmer 

Cermet 

100  K 17 

C21 

Ceramic 

100  pF 

1 K V 

Cl 5,  C16 

Polystyrene 

390  pF 

63  V 

CIO 

Polystyrene 

510  pF 

125  V 

C14 

Polystyrene 

820  pF 

63  V 

C19 

Polystyrene 

2 nF 

63  V 

C20 

Polystyrene 

2.4  nF 

63  V 

C6,  C9,  C12,  Cl 3 

Polystyrene 

5.1  nF 

63  V 

C3 

Cerami c 

.01  nF 

100  V 

101 


Table  4 (Cont'd) 


Circuit  Diagram 

Reference Component  Type 


C4,  C8 

Polystyrene 

20  nF 

63  V 

C7 

Polystyrene 

.047  uF 

160  V 

C5 

Polystyrene 

.47  uF 

63  V 

Cll,  Cl  7,  Cl 8 

Tantalum 

6.8  uF 

6 V 

Cl,  C2 

Aluminum  Elec- 

500 uF 

25  V 

trolytic 

Q1 

Si  Trans 

NPN 

MPS  6560 

Q2,  Q3,  Q4 

Si  Trans 

NPN 

2N6014 

Ul,  U3 

LM741H 

U2 

AD7503SD 

...  . 


Table  5 


Board  Number  2004  --  Parts  List 


Circuit  Diagram 

Reference Component  Type 


Rl,  R3 

Carbon 

1/4W  5% 

270 

ft 

R9 

Bulk  metal 

0.3W  0.1% 

500 

0 

film 

a 

R14 

Bulk  metal  film 

0.3W  0.1% 

1 

K ft 

R28-R38,  R41 

Carbon 

1/4W  5% 

4.7 

K 0 

R21 

Carbon  film 

1% 

5 

K ft 

R16-R19,  R22,  R24, 

R39,  R40  Bulk  metal 

0.3W  0.1% 

5 

K o 

R23 

Carbon  film 

1/4W  1% 

5.5 

K ft 

R13 

Bulk  metal 

0.3W  0.1% 

7 

K ft 

R8 

7.5 

K ft 

R2,  R4 

Carbon 

1/4W  5% 

10 

K ft 

R26 

Trimmer 

Cermet 

20 

ft 

R27 

Trimmer 

Cermet 

250 

ft 

R5,  R6,  R25 

Trimmer 

Cermet 

1 

K ft 

RIO,  Rl  1 

Trimmer 

Cermet 

10 

K ft 

R7,  R12,  R15,  R20 

Trimmer 

Cermet 

100 

K ft 

C9 

Ceramic 

35  pF 

1 

K V 

Cl  5 

Ceramic 

50  pF 

Cl  7,  C19 

Ceramic 

150  pF 

C5-C8,  CIO,  C12-C14 

, Cl 6,  Cl 8 Ceramic 

.01  uF 

100 

V 

C20,  C21 , C26 
C22-C25,  C27 

Tantalum 

10  uF 

35 

V 

C2,  C4 

Tantalum 

20  uF  NP 

25 

V 

Cl,  C3 

Tantalum 

290  uF  NP 

25 

V 

01,  02 

Zener 

1W 

5.6 

V 

Ul,  U2 

SN5407 

U3 

CD4009 

U4 

ADC-EH10B1-EX 

A/D  Converter 

U5,  U6 

SHM-4-EX 

Sample  and 

hold 

U7,  U14,  U15 

LM210H 

U8,  U9,  Ull,  Ul 2 

HA2  2622-2 

U10 

AD7503SD 

U13 

AD7512SD 

SW1 

Dip  switch 

8 station 

SPST 

107 


**VI 


ANALOG  TOWGlTAl  CONVFRTER 


► 15V  - 15  V 

4 1 J 


C2I  r 
.01  ut  z: 


♦ 5V  ♦ISV  -I5V 


3 LM2I0\^6 

r u -r- 

j_L  +I5V  7P7 

-I5V 


DKilTAL 

GROUND 

U4 

ADC -F  MIGB 

MSB 

MSB-1 

MSB-2 

ANALOG 

GROUND 

MSB-3 

INPUT 

MSB-4 

SIGNAL 

LSB 

♦ 4 

OFFSET 

LSB 

43 

l SB 

42 

LSB 

START 

41 

LSB 

1 toe  1 

LIVIL  CONCENTERS 

♦ 12 


5«07  5 H28 

S47K 


7 


9 9L?\6 


ALt  UNUSED  INPUTS  TO  BE  GROUNDED 

All  RESISTORS  5%  UNLESS  OTHERWISE  SPECIFIED 

ali  CAPACITORS  10%  unless  otherwise  specified 

CI-C4ARE  TANTAl  EX  25  V NON- POL ARI2ED 


DIAGRAM,  SCHEMATIC 
P.C.  BOARD 


f 


I 


p 

r 

[ I 

Table  6 

Board  Number  4003  --  Parts  List 


Circuit  Diagram 

Reference Component  Type 


R6,  R7 

Ca rbon 

1/4W 

5% 

4.7 

K n 

Rl,  R2,  R3,  R5,  R8 

Carbon 

1/4W 

5% 

18 

K n 

R4 

Carbon 

1/4W 

5% 

100 

K o 

C5-C9,  Cll 

Mica 

10  pF 

500 

V 

CIO 

Trimmer 

4-47  pF 

C1-C4 

Tantalum 

10  uF 

35 

V 

Ul,  U3,  U5,  U20-U25,  U31-U33  CD4035 


U2,  U4,  U6 

CD4030 

U7,  U34 

CD4009 

U8,  U16,  U19,  U35,  U37 

CD4011 

U9,  U26,  U29 

MC14528 

U10,  U18,  U27,  U36 

CD4013 

Ull,  U12,  Ul 3 

CD4008 

U14,  U15,  U30 

CD4040 

Ul  7 

CD4023 

U28 

CD4029 

< 

^ Cl  C2  C3 

C4 

-I-  -L  _I_  _ 

f JT  T T : 

-y 

i 

lOuf 

~ 

1C  *‘S  U8.JI6.UI9  CD40II 
U17  CO 4023 

U2.U4.U6  CD4030 

PIN  14  -H2V 
PIN  7 GROUND 

1C  * U7  CD4009 

PING  1.16  ♦ 12V 

PIN  8 GROUND 


C/  Z 


U24 

16]  CO 40 35 


♦itV  12  10|  9|  li|  8| 


SHEET  (X  21  ^-Z-R° 


T- UNDERFLOW 


> U26 

MC 14528 

8 I uttc  9 
~ Co  Q 

13 1 K 
* — • — +I2V 


S Q ■ 

U27 

C040I3 

CK  R D - 


__]U35)0= 

5'  C04OU 


Z>0* 1 C040II 

^034  9 

CD4009  _ 


C04009 


CK 

0 

U27 

CD40I3 

o R 

s 

10  ?l 

— 

IC#S  U35.U37  C040II 
P'N  14  +12V 

PIN  7 GROUND 

1C  « U34  CD4009 

PINS  I. *6  *i2V 

PIN  8 GROUND 


115 


Table  7 


Board  Number  6003  --  Parts  List 
Circuit  Diagram 

Reference Component  Type 


C1-C5 

Tantalum 

Ul,  U2 

CD  4013 

U3-U7,  U10-U14,  U17-U21 

MCI  4554 

U24-U28,  U31-U35 

MCI  4554 

U8,  Ul 5,  U22 

CD4030 

U9,  U16,  U23 

CD4008 

U29 

CD4532 

U30 

CD4019 

i 

! 


\ 


\ 


I 


123 


i1 


DIAGRAM,  SCHEMATIC 
PC.  BOARD 


Table  9 


Board  Number  9004  --  Parts  List 


Circuit  Diagram 

Reference Component  Type 


R17 

Carbon 

1/4W 

5% 

10 

n 

R2 

Carbon 

1/4W 

5% 

1 

K n 

R14 

Carbon 

1/4VJ 

5% 

2.7 

K n 

Rl,  Rll,  R16,  R18,  R19 

Carbon 

1/4W 

5% 

R6 

Carbon 

1/4W 

5% 

15 

K n 

R5 

Carbon 

1/4W 

5 % 

22 

K n 

R4 

Carbon 

1/4W 

5% 

33 

K a 

R7,  R8 

Carbon 

1/4W 

5% 

68 

K n 

R9 , RIO,  R20 

Carbon 

1/4W 

5% 

100 

K n 

R3,  R12 

Carbon 

1/4W 

5% 

1 

M n 

R15 

Trimmer 

Cermet 

500 

n 

R13 

Trimmer 

Cermet 

1 

K 

C2-C6 

Ceramic 

10  pF 

500 

V 

C8-C10 

Ceramic 

1500  pF 

1 

K V 

Cl 

Ceramic 

.02  uF 

1 

K V 

C7 

Tantalum 

1 uF 

35 

V 

C11-C14 

Tantalum 

10  uF 

35 

V 

Dl,  D2,  D4,  D5 

IN914B 

Silicon 

Diode 

D3 

LM329H 

Zener 

6.95V 

U1-U6 

MCI  4539 

U7,  U10,  U19,  U22,  1)27,  U29 

CD401 3 

U8,  U9,  U16,  U17,  U24,  U25 

CD4029 

UllrU13,  U23 

MCI  4528 

U14 

CD4073 

U15 

LM13SD 

U18,  U20,  U26,  U28 

CD4011 

U21 , U31 

CD4009 

U30 

CD4001 

: 

et  i 

J 

t <'  f 

NOTE:  CM-C14  ARE  BYPASS  CAPACITORS.  R20  IS  LOCATED  ON  REVERSE  SIDE  OF  BOARD,  100  KJ2R9  IS  USED  TO  TIE  UNUSED  INPUT 
INPUT  OF  U13  HIGH. 


Table  10 


-3 

1 


Board  Number  11003  --  Parts  List 


Circuit  Diagram 
Reference 


Component  Type 


R36 

Carbon 

1/4W 

5% 

670 

51 

R17-R33,  R37 

Carbon 

1/4W 

5% 

4.7  K 51 

R34 

Carbon 

1/4W 

5% 

33 

K 51 

R35 

Ca rbon 

1/4W 

5% 

39 

K 51 

R1-R16 

Carbon 

1/4W 

5% 

1 

M 51 

C2 

Mica 

10  pF 

500 

V 

C3,  C5 

Ceramic 

.01  uF 

100 

V 

Cl 

Ceramic 

.05  uF 

50 

V 

C4,  C6-C11 

Tantalum 

10  uF 

35 

V 

Ul,  U2,  U6,  Ul 7,  U21 

U3,  U9,  U14 

U4,  U10 

U5,  Ull,  U16 

U7,  U8,  U29 

U13 

U15 

Ul  8 

U19,  U22,  U27,  U35 

U23-U25 

U26 

U28 

U30-U32,  U34 
U20,  U33 


CD4009 

CD4042 

CD4012 

CD4028 

SN5406 

MCI  4528 

CD4075 

CD4073 

CD4013 

CD4035 

CD4059 

CD4071 

CD4029 

Dipswitch  8 Station  SPST 


i 


1 


NOTE:  C3-C11  ARE  BYPASS  CAPACITORS.  R37  IS  USED  TO  THE  UNUSED  INPUT  OF  U29  HIGH. 


TSOONE 
CH  I DONE 
CH  2 DONE 
DATA  ACCEPT 
DATA  READY 


CD4073  +W 


n 

D 0 

UI9 

CD40I3 

C S 

■3  - 

CD4009 


PIN  14  +I2V 

P*  7 GROUND 

UNLESS  NOTED  OTHERWISE 


"^D  U27 


OUT  LO  *^04009 
L OUT  LO 


009^^1  +|J 


^ 

^ OUT  MID 

3 

k 

✓ L OUT  MC 

6or' 

id7  l 

^ 

✓ OUT  HI 

k 

^ L OUT  HI 

-!2oC 

— 1 

IC#  U6  CD4009 
PIN  16  +I2V 
PIN  I + 5V 
PIN  6 GROUND 


WINDY  BUS 
WINDY  W 


T,  T2 
UI3 
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t*  Table  11 

Board  Number  12004  --  Parts  List 


Circuit  Diagram 


Reference 

Component  Type 

[ 1 

R2,  R4,  R6 

CARBON 

1/4W  5% 

470  fi 

I 1 

Rl,  R3,  R5 

CARBON 

1/4W  5% 

1 Kft 

C1-C4 

TANTALUM 

10  uF 

35  V 

C5 

CERAMIC 

100  pF 

1 KV 

C6-C8 

CERAMIC 

150  pF 

1 KV 

Q1-Q3 

SILICON 

TRANS. 

PNP 

2N3467 

i 

U1 

CD  4556 

. 

U2-U4,  U9-U11 , U16-U13 

IM  5624 

U5-U7,  U32-U34 

CD  4010 

U8,  U15 

CD  4023 

U12-U14 , U19-U21,  U24-U28,  U31 

CD  4042 

U22,  U29 

SN  5404 

U23,  U30 

CD  4009 

/ 


NOTE:  C1-C5  ARE  BYPASS  CAPACITORS. 
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Table  12 


M 


Board  Number  14002  --  Parts  List 


Circuit  Diagram 

Reference Component  Type 


Cl,  C2,  C3 

Tantalum 

10  uF 

35 

V 

C4,  C5,  C6,  C7,  C8,  C9 

Ceramic 

.01  uF  disc 

100 

V 

U1-U3 

CD4010 

U4-U15,  U17-U28,  U30-U41 

IM6518IDN 

U16 

CD4013 

U29 

CD401 1 

/ 


Note:  Board  14002  has  only  1U  words  of  memory  and  has  only  U4-U15 
installed.  U17-28  and  U3Q-41  must  not  be  used  unless  less 
read  only  memory  is  used. 

Board  Slot  19  has  a Board  14002  installed  there.  It  can 
have  1,  2,  or  3 kilo  words  installed.  If  less  than  3 kilo- 
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NOTE:  Cl  AND  C2  ARE  BYPASS  CAPACITORS.  EACH  IS  lOuf.  U4-U15,  U17-U28,  U30-U41  ARE  ALL  IM6518. 
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Table  13 

Board  Number  15003  --  Parts  List 


Circuit  Diagram 
Reference 


Component  Type 


R9,  R27 

Carbon 

1/4W 

5% 

1 

K a 

RIO,  R15,  R28 

Carbon 

1/4W 

5% 

1.8 

K O 

R11-R14,  R20-R26,  R16 

Carbon 

1/4W 

5% 

4.7 

K 

R17,  R19 

Carbon 

1/4W 

5% 

22 

K O 

R3,  R5-R7,  R18 

Carbon 

1/4W 

5% 

100 

K Q 

R4,  R8 

Carbon 

1/4W 

5% 

150 

K fi 

Rl,  R2 

Carbon 

1/4W 

5% 

270 

K a 

C1-C3,  CIO 

Ceramic 

.01  uF 

100 

V 

C4 

Tantalum 

1 uF 

35 

V 

C5-C9 

Tantalum 

10  uF 

35 

V 

D1-D25 

Silicon  Diode 

1N914B 

U7,  U23,  U24 

CD4009 

U12-U14,  U16-U18 

F40098 

U15 

CD4013 

U19 

CD4020 

U19A,  U22 

SN54L74 

U20 

IM6100IDL 

U21 

Crystal  Oscillator  MF5406  4MHZ 

NOTE:  C5-C8  ARE  BYPASS  CAPACITORS.  SPACES  ARE  PROVIDED  ON  BOARD  FOR  U1-U6  (11702)  AND  U8-U11  (40098)  BUT  ARE 
NOT  NORMALLY  USEO.  DIODES  02-025  ARE  NEEDED  ON  INPUTS  OF  40098  WHEN  THEY  ARE  USED  AND  ADDED  ON 
BOTTOM  SIDE  OF  BOARD. 


Table  14 


* 


Board  Number  16004  --  Parts  List 
Circuit  Diagram 


Reference 

Component  Type 

R1 

Carbon 

1/4W 

5% 

56  ft 

R23 

Carbon 

1/4W 

5% 

220  ft 

R19,  R20 

Carbon 

1/4W 

5% 

560  ft 

R22 

Carbon 

1/4W 

5% 

4.7  K ft 

R2,  R21 

Carbon 

1/4W 

5% 

10  K ft 

R3-R18 

Carbon 

1/4W 

5% 

100  K ft 

Cl 

Tantalum 

1 uF 

35  V 

C2-C8 

Tantalum 

10  uF 

35  V 

D1-D3 

Silicon  Power 

Trans 

NPN 

2N5294 

D4 

Zener 

1/2W 

U 

13.5  V 

D5 

Silicon  Diode 

IN4002 

Ql 

Silicon  High  1 

Power 

NPN 

SK3036 

Q2,  Q3 

Silicon  Trans 

PNP 

2N3467 

Ul,  U3,  U5,  Ull,  U19 

CD4042 

U2,  U6,  U7,  U12,  U20,  U23 

CD4010 

1)4 

F40098 

U8,  U10 

MCI  4532 

U9 

CD4001 

Ul 3,  U16,  U22,  U24 

CD4013 

U14,  U 1 5 

El  DL  1A05D 

Ul 7,  U18,  U21 , U25,  U26 

CD4029 

NOTE:  C2-C8  ARE  BYPASS  CAPACITORS.  D1-03  ARE  POWER  TRANSISTORS  WITH  EMITTER  AND  BASE  CONNECTED  TOGETHER 
FOR  HIGH  POWER  DIODE. 


- MSBODP 

> MSBDPP- 1 

> LSBDDP+I 
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Table  15 


w 

Ik 

I ' 

i1 

r ‘ l 


Board  Number  17002  --  Parts  List 


Circuit  Diagram 

Reference Component  Type 


R19,  R20 

Carbon 

1/4W 

5% 

5.6 

K ft 

R9-R12 

Ca rbon 

1/4W 

5% 

10 

K ft 

R17 

Carbon 

1/4W 

5% 

18 

K ft 

R13-R15,  R18 

Ca rbon 

1/4W 

5% 

39 

K ft 

R16 

Carbon 

1/4W 

5% 

100 

K ft 

R1-R8 

Carbon 

1/4W 

5 % 

1 

M ft 

C1-C6 

Mica 

10  pF 

500 

V 

C7-C21 

Tantalum 

10  uF 

35 

V 

; Dl,  D2 

Silicon 

IN914B 

/ 


U1-U3,  U13,  U22,  U31 
U4 

U6-U8 

U10,  U19,  U28 

Ull,  U20,  U29 

U12,  U21 , U30 

U14,  U18,  U26,  U32,  U36 

U15,  U 1 7 , U35 

U16,  U25,  U27 

U23,  U33 

U24 

U34 

U9  (3W1) 


CD4035 

CD4023 

CD4029 

CD4030 

CD4008 

F40085 

CD4049 

CD4013 

MCI  4528 

F40098 

CD4085 

CD4011 

Dipswitch  8 Station  SPST 


NOTE:  C7-C21  ARE  BYPASS  CAPACITORS.  EACH  CAPACITOR  IS  lOuf. 


Table  16 


Board  Number  18002  --  Parts  List 


Circuit  Diagram 
Reference 


Component  Type 


R22,  R24,  R26 

Carbon 

1/4W 

5% 

470 

0 

R27-R38 

Carbon 

1/4W 

5% 

560 

ft 

R14,  R21 , R23, 

R25 

Carbon 

1/4W 

5% 

1 

K 

ft 

R8,  RIO 

Carbon 

1/4W 

5% 

2.2 

K 

ft 

R9,  R20 

Carbon 

1/4W 

5% 

3.3 

K 

ft 

R6 

Carbon 

1/4W 

5% 

4.7 

K 

ft 

R19 

Carbon 

1/4W 

5 % 

8.2 

K 

ft 

Rl,  R12,  R17 

Carbon 

1/4W 

5% 

10 

K 

ft 

R5 

Carbon 

1/4W 

5% 

22 

K 

ft 

R3,  R4,  R7 

Ca rbon 

1/4W 

5% 

33 

K 

ft 

R2,  Rl 3,  R15, 

R16 

Carbon 

1/4W 

5% 

47 

K 

ft 

R18 

Carbon 

1/4W 

5% 

100 

K 

ft 

Rl  1 

Carbon 

1/4W 

5% 

270 

K 

ft 

R42 

Carbon 

1/4W 

5% 

470 

K 

ft 

R43 

Carbon 

1/4W 

5% 

1 

M 

ft 

R41 

Trimmer 

Cermet 

10 

K 

ft 

R39,  R40 

Carbon 

1/4VI 

5% 

100 

K 

ft 

Cl 6,  C19,  C20, 

C30 

Ceramic 

100  pF 

1 

K 

V 

C12,  C17,  C18, 

C21 

Ceramic 

150  pF 

1 

K 

V 

Cl 

Mylar 

.047  uF 

100 

V 

C5,  C7,  C8,  C9 

Mylar 

.001  uF 

100 

V 

C15 

Ceramic 

1200  pF 

1 

K 

V 

C3 

Ceramic 

1500  pF 

1 

K 

V 

C14 

Mica 

2400  pF 

500 

V 

C2 

Ceramic 

6800  pF 

1 

K 

V 

Cl  3 

Ceramic 

.047  uF 

50 

V 

Cll 

Tantalum 

.1  uF 

35 

V 

C4 

Tantalum 

.47  uF 

35 

V 

CIO,  C30 

Tantalum 

1 uF 

35 

V 

C22-C29 

Tantalum 

10  uF 

35 

V 

C6 

Tantalum 

47  uF 

35 

V 

Q1 

Silicon 

PNP 

2N2905 

Q2-Q4 

Silicon 

PNP 

2N3467 

U5,  Ul 7 CD4009 

U6  MCI  4528 

U7  CD4018 

U8  IM6402IDL 

U9,  U10,  U13,  U15,  U19  CD4013 
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Table  16  (Cont'd) 


Circuit  Diagram 
Reference 


Component  Type 


-U25,  U28-U30,  U32-U34 
, U31 , U35 


CD4001 

CA3130AT 

CD4046 

SE555C 

SN5404 

CD4081 

CD4556 

CD4071 

IM5624 

F40098 

MC14514 


Timer 


NOTE:  C22-C29  ARE  BYPASS  CAPACITORS. 


x x x x 


R2 

Carbon 

1/4W 

5% 

470 

R1 

Carbon 

1/4W 

5% 

1 

K SI 

C2 

Ceramic 

150  pF 

1 

K V 

Cl,  C3-C5 

Tantalum 

10  uF 

35 

V 

Q1 

Silicon 

PNP 

2N3467 

U1  SN5404 
U2  CD4042 
1)3  CD4068 
U4  CD4049 
U5-U7  IM5624 
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Table  18 

Board  Number  21001  --  Parts  List 


Circuit  Diagram 
Reference 


Component  Type 


HP5082-7300 


[ 2 8 4 5 6 7 3 t6  15  14  18  17  21  20  19  13  2? 

j 22  WIRES  ATTACHED  TO  BOARD  PER  DETAIL- A 


SCHEMATIC  DIAGRAM 


DISPLAY  UNIT 


DETAIL  A 


; — i 

i — 1 1— -|  i — * 

h-i 

EH  h-i  j — ! 

t i 

i 1 1 1 1 i 

MP5082-f 300 
NUMERIC  INOCATOR  (4) 

PARTS  LAYOUT 


LOT  or  aATCVHAL 


.0 

CHICUS 

DISPLAY 

BOARD 

DAW 

•CAL« 

21001 


Table  19 


CHANNEL  I t 


SWITCH  ON 
FRONT  PANEL 
ROT 


CHANNEL  I 
FILTER  OUT 


CHANNEL  I INPUT 


OCHANNEL  2 INPUT 


o CHANNEL  2 FILTER  OUT 


TO  FRONT 

PANEL 

GROUNO 


C2 
22:0  uf 


OOI2uf. 


IOOK 


CHECKED. 


APPROVE! 


7 CABLES  AND  CONNECTORS  WIRING  LISTS 


The  following  are  lists  of  wiring  between  the  chassis  and  all 
connectors  on  the  chassis  and  the  wiring  from  connectors  on  the  chassis 
to  the  side  connectors.  If  a specific  device  is  to  be  connected  to 
one  of  the  side  connectors  (for  example,  the  monitor  is  designed  so 
that  a data  printer  can  be  connected  to  the  output  side  connector), 
then  the  wiring  is  also  given  from  the  side  connector  to  the  device. 


/ 


Figure  2.  Layout  of  chassis  connectors. 


Table  20 


I 

! 


; 


Chassis  to 

Side  Connector 

Output 

50  Pin 

48  Pii 

Output 

Cable  Color 

Side 

Monitor 

Chassis 

Connector 

Code 

Conn 

Signal  Name 

Connection 

J13 

52  Wire 

J17 

PIO  36 

12aE 

31 

WH/RED  & ORG 

A 

PIO  35 

12a6 

33 

ORG/WH  & BLUE 

B 

PIO  34 

12aF 

6 

BLUE/WH  & ORG 

C 

PIO  33 

12a5 

44 

GRN/WH  & BLK 

D 

PIO  32 

12aD 

21 

ORG/BLK  & WH 

E 

PIO  31 

12aK 

10 

WH/RED  & BLUE 

F 

PIO  30 

12a7 

30 

BLK/WH  & GRN 

G 

PIO  29 

12a2 

16 

BLUE/BLK 

H 

PIO  28 

12ot4 

35 

BLK/RED 

J 

PIO  27 

12aJ 

1 

GRN 

K 

PIO  26 

12a3 

25 

BLUE/WH  & BLK 

L 

PIO  25 

1 2aH 

5 

WH/BLK  & GRN 

M 

PIO  24 

12aM 

49 

RED/WH  & BLUE 

N 

PIO  23 

12al3 

42 

RED/BLK  & GRN 

P 

PIO  22 

12aN 

40 

GRN/BLK  & ORG 

Q 

PIO  21 

12a  12 

46 

ORG/BLK 

R 

PIO  20 

12aL 

18 

BLK 

S 

PIO  19 

12aS 

27 

BLK/GRN  & RED 

T 

PIO  18 

12al4 

22 

RED/WH 

U 

PIO  17 

12a9 

7 

GRN/WH  & BLUE 

V 

PIO  16 

12all 

20 

WH/GRN  & RED 

w 

PIO  15 

12aR 

2 

WH/BLK  & RED 

X 

PIO  14 

12a10 

4 

RED/WH  & BLK 

Y 

PIO  13 

12aP 

9 

GRN/BLK 

z 

PIO  12 

12aU 

43 

RED 

a 

PIO  11 

12a20 

23 

WH 

b 

PIO  10 

12aV 

12 

ORG 

c 

PIO  9 

12al9 

14 

GRN/WH 

d 

PIO  8 

12aT 

3 

BLUE/RED  & ORG 

e 

PIO  7 

12aY 

38 

BLK/ORG  & RED 

f 

PIO  6 

12a21 

11 

ORG/GRN 

9 

PIO  5 

12a16 

39 

BLK/WH  & RED 

h 

PIO  4 

12al8 

24 

RED/BLK 

j 

PIO  3 

12aX 

45 

BLUE 

k 

PIO  2 

12al7 

13 

BLUE/WH 

1 

PIO  1 

12aW 

34 

RED/GRN 

m 

PRINT 

1 laN 

36 

SHIELDED  WIRE 

z 

DATA  REQUEST 

15a6 

15 

ORG/BLUE  & RED 

t 

LOGIC  GND 

P.S.  DIG  GND 

41 

GRN/RED  & ORG 

u 
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Table  20  (Cont'd) 


Monitor 
gnal  Name 

Chassis 

Connection 

50  Pin 
Output 
Connector 
J13 

Cable  Color 

Code 

52  Wire 

48  Pin 
Side 
Conn. 
J17 

LOGIC  GND 

P.S.  DIG  GND 

37 

ORG/RED 

V 

LOGIC  GND 

P.S.  DIG  GND 

17 

BLK/WH  & BLUE 

w 

+5  V 

P.S.  +5V 

26 

WH/BLK  & BLUE 

X 

KEY  PRINT 

15aV 

19 

BLUE/RED 

n 

WINDY  W 

1 lal  7 

50 

BLUE/RED  & GRN 

P 

SHIELD 

P.S.  DIG  GND 

28 

SHIELD 

y 

CHASSIS 

P.S.  DIG  GND 

32 

WH/RED 

q 

DIG  GND 

PSEL  2 

15a  4 

47 

WH/BLK 

r 

PSEL  1 

15a  T 

8 

ORG/BLK  & GRN 

s 

48 

ORG/GRN  & RED 

29 

BLK/WH  & ORG 

Table  21 


1-~ 


**1 

1 

1 

Monitor 

Connection 

Monitor  to 

9 Pin  Molex 
Connector 

J14 

Table  22 

Master/Slave 

Cable  Color 
Code 

Connector 

Monitor 

Side 

Connector 

J21 

1 

9 

Monitor  Signal 

Name 

Slave/Master 

F.P.  SW22 

LEFT 

SIDE 

7 

UH 

A 

START/THRESH-UP 

F.P.  SU22 

RIGHT 

« . 

SIDE 

8 

YEL 

B 

SAMPLE/THRESH-DOWN 

3 

RED 

C 

17  a K 

2 

ORG 

D 

WINDY  BUS 

1 

BLUE 

E 

5 

BROWN 

F 

GROUND 

4 

BLK 

H 

GROUND 

6 

6RN 

J 

Table  23 

Power  Connectors:  Chassis  to  Side  Connector 
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Power  Supply 
Connection 
(See  Diaqram) 
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